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0016268770 BIOSIS NO.: 200600614165 

Structure of white rhinoceros (Ceratotherium simum) horn investigated by 
X-ray histology with implications computed tomography and for growth and 
external form 

AUTHOR: Hieronymus Tobin L (Reprint); Witmer Lawrence M; Ridgely Ryan C 
AUTHOR ADDRESS: Ohio Univ, Dept Sci Biol, Irvine Hall, Athens, OH 45701 USA 
**USA 

AUTHOR E-MAIL ADDRESS: Thl08702@ohiou.edu 

JOURNAL: Journal of Morphology 267 (10) : pll72-1176 OCT 2006 2006 
ISSN: 0362-2525 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The nasal and frontal horns of two individuals of Ceratotherium 
simum were examined by x-ray computed tomography (CT scanning) , gross 
observation of sectioned horn, and light microscopy of histological 
sections of the horn tissue. CT scans of both sets of horns reveal a 
periodic banding pattern that is evident upon gross observation of 



sections as darker bands of tissue. The overlap of these bands in both 
histological and CT slices suggests the presence of both a photoabsorbent 
component (melanin) and a radiodense component (calcium phosphate salts, 
most likely hydroxyapatite or octocalcium phosphate) . The distribution 
of these two components in the horns is hypothesized to contribute to the 
differential wear patterns that produce the characteristic sweeping 
conical shape of rhinoceros horn from what otherwise (in the absence of 
wear and UV exposure) would be cylindrical blocks of constantly growing 
cornified papillary epidermis. Although extant rhinocerotids are unique 
in possessing a massive entirely keratinous horn that approximates the 
functions of keratin -and-bone horns such as those of bovid 
artiodactyls, the tissue structures that make up the horn are strikingly 
convergent with other examples of papillary cornified epidermis found in 
horses, artiodactyls, cetaceans, and birds. 

REGISTRY NUMBERS: 169799-44-4: keratin ; 10103-46-5: calcium phosphate 
DESCRIPTORS : 

MAJOR CONCEPTS: Methods and Techniques; Integumentary System- -Chemical 

Coordination and Homeostasis 
BIOSYSTEMATIC NAMES: Rhinocerotidae- -Perissodactyla , Mammalia, Vertebrata 

, Chordata, Animalia 
ORGANISMS: Ceratotherium simum {white rhinoceros} (Rhinocerotidae) 
ORGANISMS: PARTS ETC: frontal horn; nasal horn; papillary epidermis-- 

integumentary system 
COMMON TAXONOMIC TERMS: Animals; Chordates; Mammals; Nonhuman Vertebrates 

; Nonhuman Mammals; Perissodactyls ; Vertebrates 
CHEMICALS & BIOCHEMICALS : keratin ; melanin; calcium phosphate 
METHODS & EQUIPMENT: light microscopy- -laboratory techniques, imaging 

and microscopy techniques; X-ray computed tomography- -laboratory 

techniques, imaging and microscopy techniques 
CONCEPT CODES: 

10064 Biochemistry studies - Proteins, peptides and amino acids 
10069 Biochemistry studies - Minerals 

18504 Integumentary system - Physiology and biochemistry 
BIOSYSTEMATIC CODES: 
86150 Rhinocerotidae 

...ABSTRACT: of both a photoabsorbent component (melanin) and a radiodense 
component (calcium phosphate salts, most likely hydroxyapatite or 
octocalcium phosphate) . The distribution of these two components in the 
horns is hypothesized to... 

...rhinocerotids are unique in possessing a massive entirely keratinous 
horn that approximates the functions of keratin -and-bone horns such as 
those of bovid. artiodactyls, the tissue structures that make up... 

.. .REGISTRY NUMBERS: keratin ; 

DESCRIPTORS: 

CHEMICALS & BIOCHEMICALS: keratin ; 
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0015091467 BIOSIS NO. : 200400472696 

Rapid fabrication of keratin - hydroxyapatite hybrid sponges toward 
osteoblast cultivation and differentiation 



AUTHOR: Tachibana Akira; Kaneko Sumika; Tanabe Toshizumi; Yamauchi Kiyoshi 
(Reprint) 

AUTHOR ADDRESS: Grad Sch EngnDept Appl and Bioappl ChemSumiyoshi Ku, Osaka 
City Univ, Sugimoto 3-3-138, Osaka, 5588585, Japan**Japan 

AUTHOR E-MAIL ADDRESS: tatibana@bioa . eng . osaka-cu . ac . jp; 
Yamauchi@bioa . eng . osaka-cu .ac.jp 

JOURNAL: Biomaterials 26 (3) : p297-302, 285 January 2005 2005 

MEDIUM: print 

ISSN: 0142-9612 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: English 

ABSTRACT: Wool keratin sponges were reported to be useful scaffolds for 
long-term and high-density cell cultivation (J. Biotechnol . 93 (2002) 
165) . The hybrid of the keratin sponges with calcium phosphate 
materials gave the additional function. Two rapid fabrication methods for 
calcium phosphate hybrid biomaterials were described. Firstly, the 
CaP-precipitated sponges were obtained by only the immersion of the 
carboxyl- sponges, chemically introduced with high amount of carboxyl 
groups on the sponges, in calcium and phosphate ions containing buffers 
such as PBS( + ) for only 1-3 days. Neither sponge, introduced with amino 
or amido groups or non-treated, gave significant calcium phosphate 
precipitation. The carboxyl -sponges were mimics of matrix 
gamma -carboxyglut ami c acid protein, which is responsible for osteoblast 
calcification. Secondly, the hydroxyapatite particle suspension was 
added onto carboxyl -sponges to fabricate trapped sponge. The trapped 
hydroxyapatite particles might interact with keratin protein of the 
sponge walls. Preliminary experiments measuring the expression of 
alkaline phosphatase, early osteoblast differentiation marker, suggested 
that both hybrid sponges, CaP-precipitated and trapped sponges, alter the 
differentiation pattern of preosteoblasts , MC3T3-E1. Copyright 2004 
Elsevier Ltd. All rights reserved. 

REGISTRY NUMBERS: 9001-78-9: alkaline phosphatase; 14127-61-8: calcium ion; 

7758-87-4Q: calcium phosphate; 10103-46-5Q: calcium phosphate; 

56271-99-9: gamma -carboxyglut ami c acid; 1306-06-5: hydroxyapatite ; 

169799-44-4: keratin ; 14265-44-2: phosphate ion 
ENZYME COMMISSION NUMBER: EC 3.1.3.1: alkaline phosphatase 
DESCRIPTORS: 

MAJOR CONCEPTS: Biochemistry and Molecular Biophysics; Cell Biology; 

Methods and Techniques; Skeletal System- -Movement and Support 
BIOSYSTEMATIC NAMES: Muridae- -Rodentia , Mammalia, Vertebrata, Chordata, 

Animalia 

ORGANISMS: MC3T3E1 cell line (Muridae) --mouse osteoblast cells 
ORGANISMS: PARTS ETC: os teoblast -- skeletal system, cultivation, 
differentiation 

COMMON TAXONOMIC TERMS: Animals; Chordates; Mammals; Nonhuman Vertebrates 

; Nonhuman Mammals; Rodents; Vertebrates 
CHEMICALS & BIOCHEMICALS: PBS buffer; alkaline phosphatase- -expression; 

calcium ion; calcium phosphate; carboxyl group; gamma -carboxyglutamic 

acid; hydroxyapatite ; keratin ; phosphate ion; wool keratin 
METHODS & EQUIPMENT: cell f abricat ion- -culturing techniques, laboratory 

techniques 

MISCELLANEOUS TERMS: high density cell cultivation; keratin - 
hydroxyapatite hybrid sponge; osteoblast calcification 
CONCEPT CODES: 



02502 Cytology - General 

02506 Cytology - Animal " 

10060 Biochemistry studies - General 

10064 Biochemistry studies - Proteins, peptides and amino acids 
10069 Biochemistry studies - Minerals 

10802 Enzymes - General and comparative studies: coenzymes 
18004 Bones, joints, fasciae, connective and adipose tissue - Physiology 
and biochemistry 
BIOSYSTEMATIC CODES: 
86375 Muridae 

Rapid fabrication of keratin - hydroxyapatite hybrid sponges toward 
osteoblast cultivation and differentiation 

ABSTRACT: Wool keratin sponges were reported to be useful scaffolds for 
long-term and high-density cell cultivation (J. Biotechnol . 93 (2002) 
165) . The hybrid of the keratin^ sponges^ with ca^^um^.phosphate 
materials gave the additional function. Two* ra*pi?Pf abrication methods for 
calcium. . . 

. . .mimics of matrix gamma -carboxyglut ami c acid protein, which is 

responsible for osteoblast calcification. Secondly, the hydroxyapatite 
particle suspension was added onto carboxyl -sponges to fabricate trapped 
sponge. The trapped hydroxyapatite particles might interact with 
keratin protein of the sponge walls. Preliminary experiments measuring 
the expression of alkaline phosphatase, early osteoblast... 
.REGISTRY NUMBERS: hydroxyapatite ; ... 

... keratin ; 

DESCRIPTORS : 

CHEMICALS & BIOCHEMICALS : ... hydroxyapatite ; ... 
. . . keratin ; . . . 
. . .wool keratin 

MISCELLANEOUS TERMS: ... keratin - hydroxyapatite hybrid sponge 
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0013550978 BIOSIS NO. : 200200144489 

Isolation of Thermoanaerobacter keratinophilus sp. nov., a novel 
thermophilic, anaerobic bacterium with keratinolytic activity 

AUTHOR: Riessen Sabine (Reprint); Antranikian Garabed 

AUTHOR ADDRESS: Institute of Technical Microbiology, Technical University 

Hamburg -Harburg, Kasernenstr. 12, D-21073, Hamburg, Germany* * Germany 
JOURNAL: Extremophiles 5 (6): p399-408 December, 2001 2001 
MEDIUM: print 
ISSN: 1431-0651 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Several thermophilic anaerobic bacteria with keratinolytic 
activity growing at temperatures between 50degreeC and 90degreeC were 



isolated from samples collected on the island of Sao Miguel in the Azores 
(Portugal) . On the basis of morphological, physiological, and 1SS rDNA 
studies, the isolate 2KXI was identified as a new species of the genus 
Thermoanaerobacter , designated Thermoanaerobacter keratinophilus . This 
strain, which grows optimally at 70degreeC, pH 7.0, and 0.5% NaCl, is the 
first member of the genus Thermoanaerobacter that has been described for 
its ability to degrade native keratin . Around 70% of native wool was 
. solubilized after 10 days of incubation under anaerobic conditions. The 
strain was shown to possess intracellular and extracellular proteases 
optimally active at 60degreeC, pH 7.0, and 85degreeC, pH 8.0, 
respectively. Keratin hydrolysis was demonstrated in vitro using a 
sodium dodecyl sulfate gel containing feather meal. The extracellular 
protease responsible for breaking down keratin fibers was purified to 
homogeneity in only one step by applying hydroxyapatite column 
chromatography. The enzyme belongs to the serine-type proteases and has a 
molecular mass of 135 kDa . 

REGISTRY NUMBERS: 169799-44-4: keratin ; 9001-92-7: protease; 37259-58-8: 

serine-type proteases 
DESCRIPTORS: 

MAJOR CONCEPTS: Bacteriology; Methods and Techniques; Systematics and 
Taxonomy 

BIOSYSTEMATIC NAMES: Irregular Nonsporing Gram-Positive Rods-- 
Actinomycetes and Related Organisms, Eubacteria, Bacteria, 
Microorganisms 

ORGANISMS: Thermoanaerobacter (Irregular Nonsporing Gram-Positive Rods); 
Thermoanaerobacter keratinophilus (Irregular Nonsporing Gram-Positive 
Rods) --isolation, new species, thermophilic anaerobic bacterium 

COMMON TAXONOMIC TERMS: Bacteria; Eubacteria; Microorganisms 

CHEMICALS Sc BIOCHEMICALS : keratin --hydrolysis; protease- - 
extracellular, intracellular; serine-type proteases 

METHODS & EQUIPMENT: 16S rDNA study {16S ribosomal DNA study }- -analytical 
method, molecular genetic method; SDS-polyacrylamide gel 
electrophoresis {SDS-PAGE} - -detection method; hydroxyapatite column 
chromatography- -purification method 

GEOGRAPHICAL NAME: Sao Miguel (Portugal, Europe) (Palearctic region) 

MISCELLANEOUS TERMS: keratinolytic activity 
CONCEPT CODES: 

00504 General biology - Taxonomy, nomenclature and terminology 
10064 Biochemistry studies - Proteins, peptides and amino acids 
10802 Enzymes - General and comparative studies: coenzymes 
30000 Bacteriology, general and systematic 
31000 Physiology and biochemistry of bacteria 
BIOSYSTEMATIC CODES: 

08890 Irregular Nonsporing Gram-Positive Rods 

...ABSTRACT: member of the genus Thermoanaerobacter that has been described 
for its ability to degrade native keratin . Around 70% of native wool 
was solubilized after 10 days of incubation under anaerobic conditions... 

...extracellular proteases optimally active at 60degreeC, pH 7.0, and 

85degreeC, pH 8.0, respectively. Keratin hydrolysis was demonstrated in 
vitro using a sodium dodecyl sulfate gel containing feather meal . The 
extracellular protease responsible for breaking down keratin fibers was 
purified to homogeneity in only one step by applying hydroxyapatite 
column chromatography. The enzyme belongs to the serine-type proteases 
and has a molecular mass. . . 

.. .REGISTRY NUMBERS: keratin ; 



DESCRIPTORS: 

CHEMICALS & BIOCHEMICALS: keratin -- 

. . .METHODS Sc EQUIPMENT: hydroxy apatite column chromatography 



3/9,K/4 (Item 4 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 

(c) 2007 The Thomson Corporation. All rts . reserv. 

0010324311 BIOSIS NO. : 199698792144 

The mineralization of crystalline inorganic components in Japanese serow 
horn 

AUTHOR: Hashiguchi Kunio; Hashimoto Kenji 

AUTHOR ADDRESS: Dep. Oral Surgery, Hamamatsu Univ. Sch. Med., 3600 

Handa-cho, Hamamatsu, Shizuoka 431-31, Japan** Japan 
JOURNAL: Oka j imas Folia Anatomica Japonica 72 (5) : p235-244 1995 1995 
ISSN: 0030-154X 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The Japanese serow (Capricornis crispus) is protected as a 
special natural monument in Japan. The ring count of the soft X-ray 
photographs of Japanese serow horn was found to be a useful criteria to 
determine the ages exactly. The mineralization process in Japanese serow 
horn was examined microscopic, ICP and X T ray diffraction methods. The 
incremental lines appeared as light and dark layers in the section 
stained for fuchsin and methylen blue. Mineral depositions were observed 
among the keratin fibers, no matrix vesicle in the electron dense 
regions. X-ray diffraction pattern of crystalline' inorganic components in 
Japanese serow horn was determined as beta- tricalcium phosphate (TCP) , 
hydroxy apatite (HA) and unknown phase. ICP measurement was also carried 
out. The horn contained trace elements of K besides Na, Ca, Fe and P. The 
Ca/P molar was found to be 2.9. The ratio was much higher than the 
theoretical value of HA. Presumably, keratin was the seed which might 
be related to mineralization and higher Ca activity was detected in the 
initial phase of epitaxial growth. Analytical results of the measurement 
of trace elements in Japanese serow horn by using ICP method seemed to be 
correlated with the evaluation of environmental conditions. The present 
study indicated that the mineralization of Japanese serow horn directly 
related with deposition Ca-deficient HA among the keratin fibers. 

REGISTRY NUMBERS: 7758-87-4: BETA- TRICALCIUM PHOSPHATE; 1306-06-5: 

HYDROXY AP AT I TE ; 7440-09-7: POTASSIUM; 7440-23-5: SODIUM; 7440-70-2: 
CALCIUM; 7439-89-6: IRON; 7723-14-0: PHOSPHORUS 

DESCRIPTORS: 

MAJOR CONCEPTS: Development; Integumentary System- -Chemical Coordination 
and Homeostasis; Metabolism; Morphology; Radiology- -Medical Sciences; 
Skeletal System- -Movement and Support 

BIOSYSTEMATIC NAMES: Bovidae- -Artiodactyla, Mammalia, Vertebrata, 
Chordata, Animal ia 

ORGANISMS: Capricornis crispus (Bovidae) 

COMMON TAXONOMIC TERMS: Animals; Artiodactyls ; Chordates; Mammals; 

Nonhuman Vertebrates; Nonhuman Mammals; Vertebrates 
CHEMICALS & BIOCHEMICALS: BETA- TRICALCIUM PHOSPHATE; HYDROXYAP AT I TE ; 

POTASSIUM; SODIUM; CALCIUM; IRON; PHOSPHORUS 
MISCELLANEOUS TERMS: AGE; ANATOMY; BETA- TRICALCIUM PHOSPHATE; CALCIUM; 



EPIDERMAL MINERALIZATION; EPITAXIAL GROWTH; HYDROXY APATITE ; IRON; 
KERATIN FIBER; MICROSCOPY; MINERAL DEPOSITION; PHOSPHORUS; POTASSIUM; 
SODIUM; TRACE ELEMENT; X-RAY DIFFRACTION TECHNIQUE 
CONCEPT CODES: 

06504 Radiation biology - Radiation and isotope techniques 
10060 Biochemistry studies - General 

10064 Biochemistry studies - Proteins, peptides and amino acids 

10069 Biochemistry studies - Minerals 

11106 Anatomy and Histology - Radiologic anatomy 

11108 Anatomy and Histology - Microscopic and ultramicroscopic anatomy 
13002 Metabolism - General metabolism and metabolic pathways 
13010 Metabolism - Minerals . 

13012 Metabolism - Proteins, peptides and amino acids 

18002 Bones, joints, fasciae, connective and adipose tissue - Anatomy 
18004 Bones, joints, fasciae, connective and adipose tissue - Physiology 

and biochemistry 
18502 Integumentary system - Anatomy ^ *^#2§^j*fc«*- * 

18504 Integumentary system - Physiology and biochemistry 
25508 Development and Embryology - Morphogenesis 
BIOSYSTEMATIC CODES: 
85715 Bovidae 



.ABSTRACT: in the section stained for fuchsin and methylen blue. Mineral 
depositions were observed among the keratin fibers, no matrix vesicle 
in the electron dense regions. X-ray diffraction pattern of crystalline 
inorganic components in Japanese serow horn was determined as 
beta-tricalcium phosphate (TCP), hydroxyapatite (HA) and unknown phase . 
ICP measurement was also carried out. The horn contained trace elements 



...be 2.9. The ratio was much higher than the theoretical value of HA. 
Presumably, keratin was the seed which might be related to 
mineralization and higher Ca activity was detected. . . 

...the mineralization of Japanese serow horn directly related with 

deposition Ca-deficient HA among the keratin fibers. 
...REGISTRY NUMBERS: HYDROXYAPATITE ; 
DESCRIPTORS: 

CHEMICALS & BIOCHEMICALS: ... HYDROXYAPATITE ; 
MISCELLANEOUS TERMS: ... HYDROXYAPATITE ; ... 



. . . KERATIN FIBER 
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0007376034 BIOSISNO.: 199140018925 

ESTABLISHMENT OF A HUMAN GINGIVAL EPITHELIAL CELL LINE WITH ACTIVITY OP 

KERATIN SYNTHESIS 
AUTHOR: ISHIKAWA K (Reprint); MOCHII M; AGATA K; EGUCHI G 

AUTHOR ADDRESS: DEP DEV BIOL, NATL INST BASIC BIOL, OKAZAKI 444, JPN**JAPAN 
JOURNAL: Development Growth and Differentiation 32 (4) : p414 1990 
CONFERENCE/MEETING: 23RD ANNUAL MEETING OF THE JAPANESE SOCIETY OF 
DEVELOPMENTAL BIOLOGISTS, HIROSHIMA, JAPAN, MAY 24-26, 1990. DEV GROWTH 
DIFFER. 



ISSN: 0012-1592 
DOCUMENT TYPE: Meeting 
RECORD TYPE: Citation 
LANGUAGE: ENGLISH 

DESCRIPTORS: ABSTRACT HUMAN ORAL SURGERY IN-VITRO EXPERIMENTAL SYSTEMS 
HYDROXYAPATITE TISSUE CULTURE CLONAL SELECTION TECHNIQUES DEVELOPMENTAL 
RESEARCH ADHESION SPREADING GROWTH 
DESCRIPTORS : 

MAJOR CONCEPTS: Biochemistry and Molecular Biophysics; Cell Biology; 

Dental and Oral System- -Ingestion and Assimilation; Development; 

Methods and Techniques 
BIOSYSTEMATIC NAMES: Hominidae- -Primates , Mammalia, Vertebrata, Chordata, 

Animalia 

COMMON TAXONOMIC TERMS: Animals; Chordates; Humans; Mammals; Primates; 
Vertebrates 
CONCEPT CODES: 

00520 General biology - Symposia, transactions and proceedings 
02508 Cytology - Human 

10054 Biochemistry methods - Proteins, peptides and amino acids 
10060 Biochemistry studies - General 

10064 Biochemistry studies - Proteins, peptides and amino acids 
11105 Anatomy and Histology - Surgery 

19001 Dental - General and methods 

19002 Dental - Anatomy 

19004 Dental - Physiology and biochemistry 
25504 Development and Embryology - Experimental 
25508 Development and Embryology - Morphogenesis 
32500 Tissue culture, apparatus, methods and media 
BIOSYSTEMATIC CODES: 
86215 Hominidae 

ESTABLISHMENT OF A HUMAN GINGIVAL EPITHELIAL CELL LINE WITH ACTIVITY OF 

KERATIN SYNTHESIS 
DESCRIPTORS: ABSTRACT HUMAN ORAL SURGERY IN-VITRO . EXPERIMENTAL SYSTEMS 
HYDROXYAPATITE TISSUE CULTURE CLONAL SELECTION TECHNIQUES DEVELOPMENTAL 
RESEARCH ADHESION SPREADING GROWTH 
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0004312443 BIOSIS NO. : 198478047850 

ASPECTS OF THE STRUCTURE AND COMPOSITION OF BALEEN AND SOME EFFECTS OF 
EXPOSURE TO PETROLEUM HYDRO CARBONS 

AUTHOR: ST AUBIN D J (Reprint); STINSON R H; GERACI J R 

AUTHOR ADDRESS: WILDLIFE SECT, DEP PATHOL, ONTARIO VET COLL, UNIV GUELPH, 

GUELPH, ONT, CANADA NIG 2W1**CANADA 
JOURNAL: Canadian Journal of Zoology 62 (2) : pl93-198 1984 
ISSN: 0008-4301 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: The structure and composition of baleen from 7 spp . of whales was 
studied using tensiometry, X-ray diffraction and elemental analysis. 
Baleen was composed principally of amorphous and .alpha.- keratin . 



Hydroxyapatite (bone mineral, CalO (PCM) 6 OH2) was present in all 
species. Certain elements, Mn, Cu, B, Fe and Ca were more highly 
concentrated in the fibers than in the matrix of the plate. The breaking 
strength, of baleen plates from fin (Balaenoptera physalus) , sei (B. 
borealis) and gray (Eschrichtius robustus) whales was comparable to that 
of buffalo horn, in the range of 2-9 .times. 106 N .cntdot. m-2. The 
stiffness of baleen was somewhat less than that of other keratinized 
tissues. Treatment with 10% (vol/vol) trichloroacetic acid for 8 days 
removed most of the Ca salts, denatured .alpha.- keratin , and made fin 
whale plates stronger and stiffer. Exposure to gasoline for 1.5 h or 14 
days, crude oil for 8 days, or tar for 21 days resulted in loss of trace 
elements from baleen and inconsistent changes in keratin organization. 
After tar exposure, fin whale baleen plates were stiffer and stronger. At 
sea, baleen would be relatively resistant to damage by spilled oil. 

REGISTRY NUMBERS: 1306-06-5: HYDROXYLAPATITE ; . 744 0 -70 -2 : CALCIUM; 7439-89-6 

: IRON; 7440-42-8: BORON; 7440-50-8: COPPER; 7439-96-5: MANGANESE 
DESCRIPTORS: BALAENOPTERA- PHYSALUS BALAENOPTERA -BOREALIS 

ESCHRICHTIUS -ROBUSTUS KERATIN HYDROXYLAPATITE CALCIUM IRON BORON COPPER 

MANGANESE BREAKING STRENGTH/ 

DESCRIPTORS: 

MAJOR CONCEPTS: Biochemistry and Molecular Biophysics; Digestive System- - 
Ingestion and Assimilation; Pollution Assessment Control and Management 
; Toxicology 

BIOSYSTEMATIC NAMES: Balaenopteridae- -Cetacea , Mammalia, Vertebrata, 

Chordata, Animalia; Desmodontidae- -Chiroptera, Mammalia, Vertebrata, 

Chordata, Animalia 
COMMON TAXONOMIC TERMS: Cetaceans; Animals; Bats; Chordates; Mammals; 

Nonhuman Vertebrates; Nonhuman Mammals; Vertebrates 
CHEMICALS & BIOCHEMICALS: HYDROXYLAPATITE; CALCIUM; IRON; BORON; COPPER 

; MANGANESE 
CONCEPT CODES: 

07512 Ecology: environmental biology - Oceanography 

07517 Ecology: environmental biology - Water research and fishery biology 
10064 Biochemistry studies - Proteins, peptides and amino acids 
10069 Biochemistry studies - Minerals 
14002 Digestive system - Anatomy 
225 06 Toxicology - Environment and industry 
37015 Public health - Air, water and soil pollution 
BIOSYSTEMATIC CODES: 
85810 Balaenopteridae 
85850 Desmodontidae 

...ABSTRACT: tensiometry, X-ray diffraction and elemental analysis. Baleen 
was composed principally of amorphous and .alpha.- keratin . 
Hydroxyapatite (bone mineral, CalO (P04)6 OH2) was present in all 
species. Certain elements, Mn, Cu... 

. . .vol /vol) trichloroacetic acid for 8 days removed most of the Ca salts, 
denatured .alpha.- keratin , and made fin whale plates stronger and 
stiffer. Exposure to gasoline for 1.5 h. . . 

...for 21 days resulted in loss of trace elements from baleen and 

inconsistent changes in keratin organization. After tar exposure, fin 
whale baleen plates were stiffer and stronger. At sea, baleen... 

DESCRIPTORS: BALAENOPTERA- PHYSALUS BALAENOPTERA -BOREAL IS 

ESCHRICHTIUS-ROBUSTUS KERATIN HYDROXYLAPATITE CALCIUM IRON BORON COPPER 



MANGANESE BREAKING STRENGTH/ 
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AUTHOR: GOLD E W (Reprint) 
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43210, USA**USA 
JOURNAL: Biochemical Journal 205.(1): p69-74 1982 
ISSN: 0264-6021 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: Human liver hyaluronidase was purified to homogeneity by 
(NH4)2S04 fractionation, chromatography on hydroxyapatite and 
DEAE-cellulose, and preparative disc polyacrylamide-gel electrophoresis. 
The enzyme had a pH optimum of 3.8-4.0, a MW (determined by gel 
filtration) of 76,000, and a Km of 0.05 mg/ml for purified human 
umbilical -cord hyaluronic acid. It generally resembled hyaluronidases 
studied in other tissues which are believed to be lysosomal, but shared a 
number of characteristics with a partially purified bovine testicular 
hyaluronidase. Neither enzyme exhibited inhibition by high concentrations 
of substrate, but both were competitively inhibited by dermatan sulfate' 
and keratin sulfate. Both enzymes exhibited increased activity in the 
presence of albumin, probably owing to an increased susceptibility of 
substrate to enzyme action. The liver enzyme was inhibited by NaCl, but 
the testicular enzyme exhibited an increase in activity in the presence 
of the salt which was similar to the effect observed with albumin. The 
different response toward CI- ion appeared to be the most significant 
difference between the 2 enzymes. 

REGISTRY NUMBERS: 37326-33-3: EC-3.2.1.35; 16887-00-6: CHLORIDE ION 
DESCRIPTORS: BOVINE CHLORIDE ION 
DESCRIPTORS : 

MAJOR CONCEPTS: Biochemistry and Molecular Biophysics; Enzymology-- 

Biochemistry and Molecular Biophysics 
BIOSYSTEMATIC NAMES: Bovidae - -Artiodactyla , Mammalia, Vertebrata, 

Chordata, Animalia; Hominidae- -Primates , Mammalia, Vertebrata, Chordata 

, Animalia 

COMMON TAXONOMIC TERMS: Artiodactyls ; Nonhuman Vertebrates; Nonhuman 

Mammals; Animals; Chordates; Humans; Mammals; Primates; Vertebrates 
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16504 Reproductive system - Physiology and biochemistry 
25502 Development and Embryology - General and descriptive 
BIOSYSTEMATIC CODES: 
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ABSTRACT: Human liver hyaluronidase was purified to homogeneity by 
(NH4)2S04 fractionation, chromatography on hydroxyapatite and 
DEAE-cellulose, and preparative disc polyacrylamide-gel electrophoresis.. 
The enzyme had a pH optimum. 

...inhibition by high concentrations of substrate, but both were 

competitively inhibited by dermatan sulfate and keratin sulfate. Both 
enzymes exhibited increased activity in the presence of albumin, probably 
owing to an. . . 
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Identification of tuftelin- and amelogenin- interacting proteins using the 
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Paine, CT; Paine, ML; Snead, ML 

University of Southern California, School of Dentistry, Center for 
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6. Int. Symp. on the Composition, Properties and Fundamental Structure of 
Tooth Enamel, Lake Arrowhead, CA (USA), 11-15 May 1997 

DOCUMENT TYPE: Journal Article; Conference 
RECORD TYPE: Abstract 
LANGUAGE: English 
SUMMARY LANGUAGE: English 
ISSN: 0300-8207 

FILE SEGMENT: Calcium & Calcified Tissue Abstracts 
ABSTRACT : 

Biomineralization of enamel is a complex process that involves the 
eventual replacement of an extracellular protein matrix by hydroxyapatite 
crystallites. To date four different enamel matrix proteins have been 
identified; the amelogenins, tuftelin, enamelin and ameloblastin . Assembly 
of the enamel extracellular matrix from these component proteins is 
believed to be critical in producing a matrix competent to undergo mineral 
replacement. Enamel formation is a complex process and additional proteins 
are likely to have a role in the assembly of the extracellular matrix. In 
order to identify additional proteins involved in the assembly process, the 
yeast two-hybrid system developed by Fields and Song (1989) has been 
implemented. This system allows for the identification of unknown proteins 



that interact with proteins of interest. Typically a known protein is used 
as "bait" to screen a cDNA expression library of interest. In our studies, 
tuftelin or amelogenin have been used to screen a mouse tooth library 
produced from one day old pups. A library screening of six million clones 
with amelogenin as bait resulted in eleven positive clones all of which 
show high homology to the human leukocyte antigen-B (HLA-B) associated 
transcript (BAT) family of genes. A library screening of one million clones 
using tuftelin as the bait identified twenty-one tuf telin-interacting 
proteins. Ten of these proteins are either keratin K5 or keratin K6, 
four are constitutively expressed and the remaining seven are novel. 
Further characterization of the proteins shown to interact with amelogenin 
or tuftelin may shed additional light on this complex process of enamel 
matrix assembly. 

DESCRIPTORS: Teeth; Dental enamel; Keratin ; Mineralization; 

Extracellular matrix; Crystallization; Hydroxyapatite ; tuftelin; 

amelogenin; yeast two-hybrid system * v <•• v >. . ^ 
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ABSTRACT : 

... is a complex process that involves the eventual replacement of an 
extracellular protein matrix by hydroxyapatite crystallites. To date four 
different enamel matrix proteins have been identified; the amelogenins, 
tuftelin, enamelin. . . 

...as the bait identified twenty-one tuf telin-interacting proteins. Ten of 
these proteins are either keratin K5 or keratin K6, four are 
constitutively expressed and the remaining seven are novel. Further 
characterization of the... 
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15540807 Genuine Article#: 081YL Number of References: 33 
Title: Structure of white rhinoceros (Ceratotherium simum) horn 

investigated by X-ray histology with implications computed tomography 

and for growth and external form 

Author (s) : Hieronymus TL (REPRINT) ; Witmer LM; Ridgely RC 

Corporate Source: Ohio Univ,Dept Sci Biol, Irvine Hall/Athens//OH/45701 
(REPRINT); Ohio Univ,Dept Sci Biol , Athens//OH/45701 ; Ohio Univ,Coll 
Osteopath Med, Dept Biomed Sci , Athens//OH/45701 (Thl08702@ohiou . edu) 

Journal: JOURNAL OF MORPHOLOGY, 2006, V267, N10 (OCT), P1172-1176 

ISSN: 0362-2525 Publication date: 20061000 

Publisher: WILEY-LISS, DIV JOHN WILEY & SONS INC, 111 RIVER ST, HOBOKEN, NJ 
07030 USA 

Language: English Document Type: ARTICLE 
Geographic Location: USA 

Journal Subject Category: ANATOMY & MORPHOLOGY 

Abstract: The nasal and frontal horns of two individuals of Ceratotherium 
simum were examined by x-ray computed tomography (CT scanning) , gross 
observation of sectioned horn, and light microscopy of histological 



sections of the horn tissue. CT scans of both sets of horns reveal a 

periodic banding pattern that is evident upon gross observation of 

sections as darker bands of tissue. The overlap of these bands in both 

histological and CT slices suggests the presence of both a 

photoabsorbent component (melanin) and a radiodense component (calcium 

phosphate salts, most likely hydroxyapatite or octocalcium 

phosphate) . The distribution of these two components in the horns is 

hypothesized to contribute to the differential wear patterns that 

produce the characteristic sweeping conical shape of rhinoceros horn 

from what otherwise (in the absence of wear and UV exposure) would be 

cylindrical blocks of constantly growing cornified papillary epidermis. 

Although extant rhinocerotids are unique in possessing a massive 

entirely keratinous horn that approximates the functions of keratin 

-and-bone horns such as those of bovid artiodactyls , the tissue 

structures that make up the horn are strikingly convergent with other 

examples of papillary cornified epidermis found in horses, 

artiodactyls, cetaceans, and birds. 
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component (calcium phosphate salts, most likely hydroxy apatite or 
octocalcium phosphate) . The distribution of these two components in the 
horns is hypothesized to... 

rhinocerotids are unique in possessing a massive entirely keratinous 
horn that approximates the functions of keratin -and-bone horns such 
as those of bovid artiodactyls , the tissue structures that make up... 
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Title: Applications of X-ray powder diffraction in materials chemistry 
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Journal Subject Category: CHEMISTRY, MULTIDISCIPLINARY 

Abstract: X-ray powder diffraction is a standard technique in materials 

chemistry, yet it is often still used in the laboratory as a "one-hit" 
technique, e.g. for fingerprinting and following the progress of 
reactions. It is important, however, that the wealth of information 
available from powder data is not overlooked. While it is only possible 
here to scratch the surface of possibilities, a range of examples from 
our research is used to emphasize some of the more accessible 
techniques and to highlight successes as well as potential problems. 
The first example is the study of solid solution formation in the oxide 
systems Ba3 -3xLa2xV208 and Sr4 -xBaxMn3O10 and in the silicate- 
hydroxyapatite bioceramic, Ca-10(PO4) (6-x) (Si04) (x) (OH) (2-x) . Database 
mining is also explored, using three phases within the pseudobinary 
phase diagram Li3Sb04-CuO as examples. All three phases presented 
different challenges: the structure of Li3Sb04 had been previously 
reported in higher symmetry than was actually the case, Li3Cu2Sb06 was 
found to be isostructural with Li2Ti03 but the cation ordering had to 
be rationalized, and Li3CuSb05 was believed to be triclinic, presenting 
challenges in indexing the powder pattern. Quantitative phase analysis 
is briefly discussed, with the emphasis both on success (determination 
of amorphous phase content in a novel cadmium arsenate phase) and on 
possible failure (compositional analysis in bone mineral) ; the reasons 
for the problems in the latter are also explored. Finally, the use of 
an area detector system has been shown to be of value in the study of 
orientational effects (or lack of them) in non- and partially-ordered 
biomaterials, including p-HEMA, annulus fibrosis of lumbar discs, and 
keratin in the horn of cow's hooves, (c) 2005 The Japan Chemical 
Journal Forum and Wiley Periodicals, Inc. 

Descriptors- -Author Keywords: x-ray diffraction ; solid state structures ; 
analytical methods 
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Abstract: Wool keratin sponges were reported to be useful scaffolds for 
long-term and high-density cell cultivation (J. Biotechnol . 93 (2002) 
165) . The hybrid of the keratin sponges with calcium phosphate 
materials gave the additional function. Two rapid fabrication methods 
for calcium phosphate hybrid biomaterials were described. Firstly, the 
CaP-precipitated sponges were obtained by only the immersion of the 
carboxyl- sponges, chemically introduced with high amount of carboxyl 
groups on the sponges, in calcium and phosphate ions containing buffers 
such as PBS(+) for only 1-3 days. Neither sponge, introduced with amino 
or amido groups or non-treated, gave significant calcium phosphate 
precipitation. The carboxyl -sponges were mimics of matrix 
. gamma -carboxyglutamic acid protein, which is responsible for osteoblast 
calcification. Secondly, the hydroxyapatite particle suspension was 
added onto carboxyl -sponges to fabricate trapped sponge. The trapped 
hydroxyapatite particles might interact with keratin protein of the 



sponge walls. Preliminary experiments measuring the expression of 

alkaline phosphatase, early osteoblast differentiation marker, 

suggested that both hybrid sponges, CaP-precipitated and trapped 

sponges, alter the differentiation pattern of preosteoblasts , MC3T3-E1. 

(C) 2004 Elsevier Ltd. All rights reserved. 
Descriptors --Author Keywords: wool keratin sponge ; hydroxyapatite 

hybrid ; osteoblast scaffolds ; osteoblast differentiation 
Identifiers- -Keyword Plus (R) : BONE-LIKE APATITE; BIOMATERIAL; LYSOZYME; 

COLLAGEN; PROTEIN; GROWTH; ASSAY; CELLS 
Cited References: 

ANSELME K, 2 000, V21, P667, BIOMATERIALS 

GOPALAKRISHNAN R, 2001, V142, P4379, ENDOCRINOLOGY 

ITOH S, 2001, V54, P445, J BIOMED MATER RES 

JOHN A, 2 001, V12, P689, J BIOMAT SCI-POLYM E 

KURIMOTO A, 2003, V96, P307, J BIOSCI BIOENG 

KURIMOTO A, 2001, V86, PI, J BIOTECHNOL 

MOSMANN T, 1983, V65, P55, J IMMUNOL METHODS 

OLIVEIRA AL, 2003, V24, P2575, BIOMATERIALS 

PETERSON GL, 1977, V83, P34 6, ANAL BIOCHEM 

REN L, 2002, V23, P4765, BIOMATERIALS 

TACHIBANA A, 2002, V93 , P165, J BIOTECHNOL 

TAKEUCHI A, 2003, V65, P283, J BIOMED MATER RES A 

TAN ABE T, 2002, V23, P817, BIOMATERIALS 

TAN ABE T, 2001, VI, P247, RRD PRO ENG 2 

YAMAUCHI K, 1996, V31, P439, J BIOMED MATER RES 

YAMAUCHI K, 1998, V9, P259, J BIOMAT SCI-POLYM E 

YAMAUCHI K, 1997, V9 , P117, COLLOID SURFACE B 
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Abstract: Wool keratin sponges were reported to be useful scaffolds for 
long-term and high-density cell cultivation (J. Biotechnol . 93 (2002) 
165) . The hybrid of the keratin sponges with calcium phosphate 
materials gave the additional function. Two rapid fabrication methods 
for calcium. . . 
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Abstract : The mollusc shell is a hard tissue consisting of calcium 

carbonate and organic matrices. The organic matrices are believed to 
play important roles in shell formation. In the present study, we 
extracted and purified a novel matrix protein, named Prismalin-14 , from 
the acid-insoluble fraction of the prismatic layer of the shell of the 
Japanese pearl oyster (Pinctada fucata) , and determined its whole amino 
acid sequence by a combination of amino acid sequence analysis and MS 
analysis of the intact protein and its enzymic digests. Prismalin-14 
consisted of 105 amino acid residues, including PIYR repeats, a 
Gly/Tyr-rich region and N- and C-terminal Asp-rich regions. 
Prismalin-14 showed inhibitory activity on calcium carbonate 
precipitation and calcium-binding activity in vitro. The scanning 
electron microscopy images revealed that Prismalin-14 affected the 
crystallization of calcium carbonate in vitro. A cDNA encoding 
Prismalin-14 was cloned and its expression was analysed. The amino acid 
sequence deduced from the nucleotide sequence of Prismalin-14 cDNA was 
identical with that determined by peptide sequencing. Northern-blot 
analysis showed that a Prismalin-14 mRNA was expressed only at the 
mantle edge. In situ hybridization demonstrated that a Prismalin-14 
mRNA was expressed strongly in the inner side of the outer fold of the 
mantle. These results suggest that Prismalin-14 is a framework protein 
that plays an important role in the regulation of calcification of the 
prismatic layer of the shell. 
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Abstract: The materials of nature, for example cellulose, lignin, keratin 
, chitin, collagen and hydroxyapatite , and the structures made from 
them, for example bamboo, wood, antler and bone, have a remarkable 
range of mechanical properties. These can be compared by presenting 
them as material property charts, well known for the materials of 
engineering. Material indices (significant combinations of properties) 
can be plotted on to the charts, identifying materials with extreme 
values of an index, suggesting that they have evolved to carry 
particular modes of loading, or to sustain large tensile or flexural 
deformations, without failure. This paper describes a major revision 
and update of a set of property charts for natural material published 
some 8 years ago by Ashby et al . with examples of their use to study 
mechanical efficiency in nature. 
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Abstract: We report the successful reduction of background fluorescence in 
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bone tissue with intense green light has been shown to be 

non-destructive and to reduce permanently over 70% of the fluorescence 

background. The laser power dependence of the fluorescence reduction 

was found to be nonlinear. 
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Abstract: Biomineralization of enamel is a complex process that involves 
the eventual replacement of an extracellular protein matrix by 
hydroxyapatite crystallites. To date four different enamel matrix 
proteins have been identified; the amelogenins, tuftelin, enamelin and 
ameloblastic Assembly of the enamel extracellular matrix from these 
component proteins is believed to be critical in producing a matrix 
competent to undergo mineral replacement. Enamel formation is a 
complex: process and additional proteins are likely to have a role in 
the assembly of the extracellular matrix. In order to identify 
additional proteins involved in the assembly process, the yeast 
two-hybrid system developed by Fields and Song (1989) has been 
implemented. This system allows for the identification of unknown 
proteins that interact with proteins of interest. Typically a known 
protein is used as • 'bait' ' to screen a cDNA expression library of 
interest. In our studies, tuftelin or amelogenin have been used to 
screen a mouse teeth library produced from one day old pups, A library 
screening of six million clones with amelogenin as bait resulted in 
eleven positive clones all of which show high homology to the human 
leukocyte antigen-B (HLA-B) associated transcript (BAT) family of 
genes. A library screening of one million clones using tuftelin as the 
bait identified twenty-one tuf telin-interacting proteins. Ten of these 
proteins are either keratin K5 or keratin K6, four are 
constitutively expressed and the remaining seven are novel. Further 
characterization of the proteins shown to interact with amelogenin or 
tuftelin may shed additional light on this complex process of enamel 
matrix assembly. 
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Abstract: The purpose of this study was to investigate the distribution of 
epithelial cells and the fate of the basement membrane along the root 
surface of rat molars during cementogenesis , and to test the hypothesis 
that the Hertwig's epithelial root sheath (HERS) cells remain on the 
root surface if mineralization is inhibited. To demonstrate the HERS 
cells and basement membrane, immunohistochemistry with antibodies 
against keratin and laminin were used. The dentin matrix 
mineralization was inhibited by a single injection of 
1-hydroxyethylidene-l, 1-bisphosphonate (HEBP) . A modified Gomori 
staining method was used to monitor the inhibition of mineral formation 
in dentin and cementum. Paraffin sections were stained with 
haematoxylin-eosin, and freeze-dried sections were used for Gomori and 
immunohistochemical stainings. We found that the formation of acellular 
cementum was suppressed above the dentin with inhibited mineralization. 
Instead, a hyperplastic matrix, different from acellular cementum, 
covered the dentin. This hyperplastic cementum had keratin - and 
laminin-positive cells incorporated; such cells were never incorporated 
in normal acellular cementum. The later formation of cellular cementum 
correlated, in controls, with the disappearance of HERS cells from the 
root surface. Treatment with HEBP resulted in a persistent presence of 
epithelial cells, interpreted as an inhibition of their disappearance. 
In conclusion, there is evidence that the cells of HERS are involved in 
the development of both acellular and cellular cementum. The 
developmental processes of these tissues appear in some way to be 
influenced by or associated with the initial mineralization of the 
dentin. 

Descriptors --Author Keywords: CEMENTUM ; HERS ; KERATIN ; LAMININ ; HEBP 
Identifiers- -Keywords Plus: INTERMEDIATE CEMENTUM; BASEMENT -MEMBRANE; 

DENTIN; MOUSE; HYDROXYAPATITE ; PERIODONTIUM; LAMININ; HERTWIG; 

ENAMEL; MONKEY 

Research Fronts: 94-4329 001 (K12 KERATIN IN RABBIT CORNEAL LIMBAL 

EPITHELIAL- CELLS; CYTOKERATIN EXPRESSION; INTERMEDIATE FILAMENT 

PROTEIN; DIAGNOSIS OF EPIDERMOLYSIS -BULLOSA SIMPLEX) 
Cited References: 

ALATLIKUT I, 1994, V102, P260, SCAND J DENT RES 

ARM I TAG E GC, 1986, P175, ORBANS ORAL HISTOLOG 

ARONOW MA, 1990, V143, P213, J CELL PHYSIOL 

BEERTSEN W, 1985, V174, P83, AM J ANAT 

BELTZ BS, 1989, P133, IMMUNOHISTOCHEMICAL 

BOSSHARDT DD, 1991, V263, P311, CELL TISSUE RES 



CHO MI, 1988, V23, P268, J PERIODONTAL RES 
DAVIS WL, 1986, PI, ORAL HISTOLOGY CELL 
FLEISH H, 1988, P441, CALCIUM DRUG ACTIONS 
FORM I COLA AJ, 1971, V42, P766, J PERIODONTOL 
FRANCIS MD, 1969, V3 , P151, CALCIF TISSUE RES 
GOMORI G, 1961, P868, HISTOCHEMISTRY THEOR 
HAMAMOTO Y, 1991, V36, P623, ARCH ORAL BIOL 
HANSEN NM, 1976, V451, P549, BIOCHIM BIOPHYS ACTA 
JUNG A, 1973, V13, P27, CALCIF TISSUE RES 
LESTER KS, 1969, V27, P63, J ULTRASTRUCT RES 
LESTER KS, 1969, V28, P481, J ULTRASTRUCT RES 
LINDSKOG S, 1982, V2 , P161, J CRAN GENET DEV BIO 
LINDSKOG S, 1982, V2 , P147, J CRANIOFACIAL GENET 
LINDSKOG S, 1982, V2 , P172, J CRANO FACIAL GEN DE 
LISTGARTEN MA, 198 8, P76, PERIODONTICS 
LUO W, 1991, V26, P42, J PERIODONTAL RES 
. MACNEIL RL, 1993, V64, P95, J PERIODONTOL 

MARTINEZHERNAND . A , 1984, V32, P289, J HISTOCHEM CYTOCHEM 
OWENS PDA, 1978, V23, P91, ARCH ORAL BIOL 
OWENS PDA, 1980, V24 , P901, ARCH ORAL BIOL 
• PAYNTER KJ, 1958, V131, P233, ANAT REC 
RUSSELL RGG, 1970, V63, P867, P ROY SOC MED 
SAWAF MH, 1991, V19, P187, J BIOL BUCCALE 
SCHROEDER HE, 1985, V5 , P23, HDB MICROSCOPIC ANAT 
SELVIG KA, 1963, V21, P175, ACTA ODONTOL SCAND 
SIMPSON HE, 1965, V36, P288, J PERIODONTOL 
SIMPSON HE, 1967, V60, P537, P ROY SOC MED 
SLAVKIN HC, 1989, V991, P12, BIOCHIM BIOPHYS ACTA 
SLAVKIN HC, 1975, V53, P157, J DENT RES 
SLAVKIN HC, 1988, V23, P2 8, J PERIODONTAL RES 
SLAVKIN HC, 1976, V47, P249, J PERIODONTOL 
STERRETT JD, 1994, V21, P621, J CLIN PERIODONTOL 
SUN TT, 1984, VI, P169, CANCER CELL 
TENCATE AR, 1978, V125, P183, J ANAT 
TENCATE AR, 1994, P100, ORAL HISTOLOGY DEV S 
TERKELKALWEIT D, 1985, V40, P551, DTSCH ZAHNARTZ Z 
THOMAS HF, 1988, P145, BIOL MECHANISMS TOOT 
THOMAS JR, 1986, V65, P3 0, EAR. NOSE THROAT J 
ULLBERG S, 1994, V118, PI, ACTA RADIOL 
WESSELINK P, 1992, THESIS U VAN AMSTERD 
WOODCOCKMITCHEL. J, 1982, V95, P580, J CELL BIOL 
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Abstract: The sagittal otolith of Hyperoglyphe antarctica (Centrolophidae : 
Teleostei) has a prismatic structure in which the anti-sulcal growth 
axes of each prism consist of a series of nested cones each composed of 
a mineral layer followed by an organic matrix layer. Broken sections 
show the mineral layers to be composed of stacks of crystals. Otolith 
matrix that has been decalcified and air-dried, or 

critical -point-dried, retains a periodic structure of repeating high 

and low matrix density. At high magnifications, both broken whole 

crystal surfaces and decalcified matrix surfaces have a granular 

structure. Chlorox-bleached whole otoliths also show a granular 

crystalline structure. At higher magnifications, the air-dried matrix 

showed a parallel fiber structure with similar dimensions to keratin 

fibers. (C) 1995 Wiley-Liss, Inc.. 
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Abstract: We have used a kinetic approach to construct cDNA libraries 

containing approximately equal representations of all sequences in a 
preparation of poly (A) + RNA. Randomly primed cDNA fragments of a 
selected size range were cloned in lambda-phage vector. Inserts were 
amplified by the polymerase chain reaction (PCR) , denatured, and 
self -annealed under optimized conditions. After extensive but 
incomplete reannealing, the single-stranded fraction was relatively 
depleted of more abundant species of cDNA. Libraries of these 
fragments are suitable for cDNA subtraction, screening, or selection by 
hybridization and make it possible to detect and analyze cDNA 
corresponding to species of mRNA present at a low level in a small 
fraction of the cells in a complex tissue. 
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Wool keratin sponges were reported to be useful scaffolds for long-term 
and high-density cell cultivation (J. Biotechnol . 93 (2002) 165). The 
hybrid of the keratin sponges with calcium phosphate materials gave the 
additional function. Two rapid fabrication methods for calcium phosphate 
hybrid biomaterials were described. Firstly, the CaP-precipitated sponges 
were obtained by only the immersion of the carboxyl -sponges , chemically 
introduced with high amount of carboxyl groups on the sponges, in calcium 
and phosphate ions containing buffers such as PBS( + ) for only 1-3 days. 
Neither sponge, introduced with amino or amido groups or non- treated, gave 
significant calcium phosphate precipitation. The carboxyl -sponges were 
mimics of matrix gamma -carboxyglut ami c acid protein, which is responsible 
for osteoblast calcification. Secondly, the hydroxyapatite particle 
suspension was added onto carboxyl -sponges to fabricate trapped sponge. The 
trapped hydroxyapatite particles might interact with keratin protein of 
the sponge walls. Preliminary experiments measuring the expression of 
alkaline phosphatase, early osteoblast differentiation marker, suggested 
that both hybrid sponges, CaP-precipitated and trapped sponges, alter the 
differentiation pattern of preosteoblasts , MC3T3-E1. (c) 2004 Elsevier Ltd. 
All rights reserved. 
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Rapid fabrication of keratin - hydroxyapatite hybrid sponges toward 
osteoblast cultivation and differentiation 

Wool keratin sponges were reported to be useful scaffolds for long-term 
and high-density cell cultivation (J. Biotechnol . 93 (2002) 165). The 
hybrid of the keratin sponges with calcium phosphate materials gave the 
additional function. Two rapid fabrication methods for calcium. . . 
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Journal: Journal of Morphology, 267/10 (1172-1176), 2006, United States 
C0DEN: J0M0A 
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The nasal and frontal horns of two individuals of Ceratotherium simum were 
examined by x-ray computed tomography (CT scanning) , gross observation of 
sectioned horn, and light microscopy of histological sections of the horn 
tissue. CT scans of both sets of horns reveal a periodic banding pattern 
that is evident upon gross observation of sections as darker bands of 
tissue. The overlap of these, bands in both histological and CT slices 
suggests the presence of both a photoabsorbent component (melanin) and a 
radiodense component (calcium phosphate salts, most likely hydroxy apatite 
.or octocalcium phosphate) . The distribution of these two components in the 
horns is hypothesized to contribute to the differential wear patterns that 
produce the characteristic sweeping conical shape of rhinoceros horn from 
what otherwise (in the absence of wear and UV exposure) would be 
cylindrical blocks of constantly growing cornified papillary epidermis. 
Although extant rhinocerotids are unique in possessing a massive entirely 
keratinous horn that approximates the functions- of keratin -and-bone horns 
such as those of bovid artiodactyls , the tissue structures that make up the 
horn are strikingly convergent with other examples of papillary cornified 
epidermis found in horses, artiodactyls, cetaceans, and birds, (c) 2006 
Wiley-Liss, Inc. 
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Biomineralization of enamel is a complex process that involves the eventual 
replacement of an extracellular protein matrix by hydroxyapatite 
crystallites. To date four different enamel matrix proteins have been 
identified; the amelogenins, tuftelin, enamelin and ameloblastin . Assembly 
of the enamel extracellular matrix from these component proteins is 
believed to be critical in producing a matrix competent to undergo mineral 
replacement. Enamel formation is a complex process and additional proteins 
are likely to have a role in the assembly of the extracellular matrix. In 
order to identify additional proteins involved in the assembly process, the 
yeast two-hybrid system developed by Fields and Song (1989) has been 
implemented. This system allows for the identification of unknown proteins 
that interact with proteins of interest. Typically a known protein is used 
as 'bait' to screen a cDNA expression library of interest. In our studies, 
tuftelin or amelogenin have been used to screen a mouse tooth library 
produced from one day old pups. A library screening of six million clones 
with amelogenin as bait resulted in eleven positive clones all of which 
show high homology to the human leukocyte antigen-B (HLA-B) associated 
transcript (BAT) family of genes. A library screening of one million clones 
using tuftelin as the bait identified twenty-one tuf telin-interacting 
proteins. Ten of these proteins are either keratin K5 or keratin K6, 
four are constitutively expressed and the remaining seven are novel. 
Further characterization of the proteins shown to interact with amelogenin 
or tuftelin may shed additional light on this complex process of enamel 
matrix assembly. 
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Wool keratin sponges were reported to be useful scaffolds for long-term 
and high-density cell cultivation (J. Biotechnol . 93 (2002) 165) The 
hybrid of the keratin sponges with calcium phosphate materials gave the 
additional function. Two rapid fabrication methods for calcium phosphate 
hybrid biomaterials were described. Firstly, the CaP-precipitated sponges 
were obtained by only the immersion of the carboxyl -sponges , chemically 
introduced with high amount. of carboxyl groups on the sponges, in calcium 
and phosphate ions containing buffers such as PBS(+) for only 1-3 days. 
Neither sponge, introduced with amino or amido groups or non- treated, gave 
significant calcium phosphate precipitation. The carboxyl -sponges were 
mimics of matrix gamma -carboxyglut ami c acid protein, which is responsible 
for osteoblast calcification. Secondly, the hydroxyapatite particle 
suspension was added onto carboxyl -sponges to fabricate trapped sponge. The 
trapped hydroxyapatite particles might interact with keratin protein of 
the sponge walls. Preliminary experiments measuring the expression of 
alkaline phosphatase, early osteoblast differentiation marker, suggested 
that both hybrid sponges, CaP-precipitated and trapped sponges, alter the 
differentiation pattern of preosteoblasts , MC3T3-E1. (c) 2004 Elsevier Ltd. 
All rights reserved. 

DRUG DESCRIPTORS: 

* keratin ; * hydroxyapatite 

calcium phosphate; biomaterial ; carboxyl group; calcium ion; phosphate; 

buffer; 4 carboxyglut ami c acid; alkaline phosphatase 

MEDICAL DESCRIPTORS: 

♦osteoblast; *cell differentiation 

hybrid; precipitation; calcification; protein expression; cell line; 
nonhuman; mouse; controlled study; animal cell; article; priority journal 
CAS REGISTRY NO.: 1306-06-5, 51198-94-8 ( hydroxyapatite ); 10103-46-5, 
13767-12-9, 14358-97-5, 7758-87-4 (calcium phosphate) ; 14127-61-8 ( 
calcium ion) ; 14066-19-4, 14265-44-2 (phosphate) ; 53861-57-7 (4 
carboxyglutamic acid) ; 9001-78-9 (alkaline phosphatase) 
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osteoblast cultivation and differentiation 

Wool keratin sponges were reported to be useful scaffolds for long-term 
and high-density cell cultivation (J. Biotechnol . 93 (2002) 165). The 
hybrid of the keratin sponges with calcium phosphate materials gave the 
.additional function. Two rapid fabrication methods for calcium. . . 

. . .mimics of matrix gamma -carboxyglutamic acid protein, which is 
responsible for osteoblast calcification. Secondly, the hydroxyapatite 
particle suspension was added onto carboxyl- sponges to fabricate trapped 
sponge. The trapped hydroxyapatite particles might interact with keratin 

protein of the sponge walls. Preliminary experiments measuring the 
expression of alkaline phosphatase, early osteoblast... 
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CODEN: BIMAD ISSN: 0142-9612 

DOCUMENT TYPE: Journal ; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 

NUMBER OF REFERENCES: 91 

Chitin, extracted primarily from shellfish sources, is a unique 
biopolymer based on the N- acetyl -glucosamine monomer. More than 4 0 years 
have lapsed since this biopolymer had aroused the interest of the 
scientific community around the world for its potential biomedical 
applications. Chitin, together with its variants, especially its 
deacetylated counterpart chitosan, has been shown to be useful as a wound 
dressing material, drug delivery vehicle and increasingly a candidate for 
tissue engineering. The promise for this biomaterial is vast and will 
continue to increase^ as the chemistry to extend its capabilities and new 
biomedical applications are investigated. It is interesting to note that a 
majority of this work has come from Asia. Japan has been the undisputed 
leader, but other Asian nations, namely Korea, Singapore, Taiwan and 
Thailand have also made notable contributions. More recently, China has 
joined the club to become an increasingly major research source for chitin 
and chitosan in Asia. This review surveys select works of key groups in 
Asia developing chitin and chitosan materials for implantable biomedical 
applications, (c) 2003 Elsevier Science Ltd. All rights reserved. 

DRUG DESCRIPTORS: 

*chitin- -drug combination- -cb; *chitin- -drug comparison- -cm; *chitin 
- -pharmaceutics- -pr ; *chitosan- -pharmaceutics- -pr 

biomaterial- -pharmaceutics- -pr; hydroxyapatite ; calcium oxide; bone 
cement; calcium carbonate; gelatin; alginic acid- -pharmaceutics- -pr; n 



acetylglucosamine; hyaluronic acid; keratin - -pharmaceutics- -pr; keratin 
- -pharmacology- -pd; macrogol - -pharmaceutics- -pr; sulfadiazine silver 
- -pharmaceutics- -pr; sulfadiazine silver- -pharmacology- -pd; chitin 
derivative; triamcinolone acetonide- -drug therapy- -dt; triamcinolone 
acetonide- -pharmaceutics --pr; acrylic acid- -pharmaceutics- -pr; 
cyanocobalamin- -pharmaceutics- -pr; Salvia miltiorrhiza extract 
- -pharmaceutics- -pr; microsphere- -pharmaceutics - -pr; microsphere 
--intravenous drug administration- -iv; polyglactin- -drug combination- -cb; 
polyglactin--drug comparison- -cm; polyglactin- -pharmaceutics - -pr; vitamin D 
--pharmaceutics- -pr; apatite- -pharmaceutics- -pr; calcium phosphate 
- -pharmaceutics- -pr; antibiotic agent - -pharmaceutics - -pr; unclassified drug 
MEDICAL DESCRIPTORS: 
*biodegradable implant 

shellfish; biomedical technology assessment; wound dressing; drug delivery 
system; tissue engineering; Asia; Japan; Korea; Singapore; Taiwan; Thailand 
; China; medical research; implant; bone development; rabbit; 
biocompatibility ; bone prosthesis; extracellular matrix; cell regeneration; 
freeze drying; wound healing; skin; tissue regeneration; polymorphonuclear 
cell; cell infiltration; tensile strength; mycelium; infection control; 
burn; ulcer; wound; hydrogel; inflammation; mouth ulcer- -drug therapy- -dt; 
drug release; hydrophobicity ; drug formulation; nanoparticle ; film; liver; 
particle size; human; nonhuman; article; priority journal 
DRUG TERMS (UNCONTROLLED) : vinachitin 

CAS REGISTRY NO. : 1398-61-4 (chitin); 9012-76-4 (chitosan) ; 1306-06-5, 

51198-94-8 (hydroxyapatite); 1305-78-8 (calcium oxide) ; 13397-26-7, 
13701-58-1, 14791-73-2, 471-34-1 (calcium carbonate) ; 9000-70-8 ( 
gelatin); 28961-37-7, 29894-36-8, 9005-32-7, 9005-38-3 (alginic acid) ; 
7512-17-6 (n acetylglucosamine) ; 31799-91-4, 9004-61-9, 9067-32-7 ( 
hyaluronic acid); 25322-68-3 (macrogol); 22199-08-2 (sulfadiazine 
silver); 76-25-5 (triamcinolone acetonide); 10344-93-1, 79-10-7 ( 
acrylic acid); 53570-76-6, 68-19-9, 8064-09-3 (cyanocobalamin); 
26780-50-7, 34346-01-5 (polyglactin); 64476-38-6 (apatite); 10103-46-5, 
13767-12-9, 14358-97-5, 7758-87-4 (calcium phosphate) 
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DRUG DESCRIPTORS: 

biomaterial- -pharmaceutics- -pr; hydroxyapatite ; calcium oxide; bone 
cement; calcium carbonate; gelatin; alginic acid- -pharmaceutics- -pr; n 
acetylglucosamine; hyaluronic acid; keratin --pharmaceutics- -pr; keratin. 
- -pharmacology- -pd; macrogol- -pharmaceutics- -pr; sulfadiazine silver 
- -pharmaceutics - -pr ; sulfadiazine silver- -pharmacology- -pd; chitin 
derivative ... 

...CAS REGISTRY NO.: 51198-94-8 ( hydroxyapatite ); 1305-78-8 (calcium 
oxide) ; 13397-26-7. . . 
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Care of the child with tympanostomy tubes: A visual guide for the 
pediatrician 
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DOCUMENT TYPE: Journal; Article 
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BRAND NAME /MANUFACTURER NAME: cortisporin otic 

DRUG DESCRIPTORS: 

antibiotic agent --drug administration- -ad; antibiotic agent --drug therapy 
--dt; beta lactamase; calcium- -endogenous compound--ec; chlorine; 
ciprofloxacin- -drug therapy- -dt; ciprofloxacin- -drug administration- -ad; 
collagen- -endogenous compound- -ec ; cortisporin- -drug therapy- -dt; 
cortisporin- -drug administration- -ad; gentamicin- -drug administration- -ad; 
gentamicin- -drug therapy- -dt; hydrocortisone- -drug administration- -ad; 
hydrocortisone --drug combination- -cb; hydrocortisone- -drug therapy--dt; 
hydrogen peroxide; hydroxyapatite ; keratin --endogenous compound- -ec ; 
metal; neomycin- -drug combination- -cb; neomycin- -drug therapy- -dt; neomycin 
--drug administration- -ad; phosphate --endogenous compound- -ec ; plastic; 
polymyxin b--drug therapy--dt; polymyxin b--drug combination- -cb; polymyxin 
b--drug administration- -ad; tobramycin- -drug therapy- -dt; tobramycin- -drug 
administration- -ad 
MEDICAL DESCRIPTORS: 
* tympanostomy tube 

article; child care; cholesteatoma- -complication- -co ; cholesteatoma 
- -etiology- -et ; cholesteatoma- -surgery- -su; eardrum; eardrum perforation 
- -complication- -co; human; microscope; myringotomy; oral drug 
administration; otitis media- -drug therapy- -dt; otitis media- -surgery- -su ; 
otorrhea- -drug therapy- -dt; otorrhea- -diagnosis - -di ; otorrhea- -complication 
--co; otoscopy; patient referral; pediatrician; perception deafness 
- -etiology- -et; physical examination; priority journal; ref lectometry; 
sclerosis- -complication- -co; sclerosis- -diagnosis- -di ; topical drug 
administration; tympanometry; tympanoplasty 

CAS REGISTRY NO.: 9073-60-3 (beta lactamase); 7440-70-2 (calcium); 

13981-72-1, 7782-50-5 (chlorine); 85721-33-1 (ciprofloxacin); 9007-34-5 
(collagen); 8024-64-4 (cortisporin); 1392-48-9, 1403-66-3, 1405-41-0 ( 
gentamicin) ; 50-23-7 (hydrocortisone) ; 7722-84-1 (hydrogen peroxide) ; 
1306-06-5, 51198-94-8 ( hydroxyapatite ); 11004-65-2, 1404-04-2, 
1405-10-3, 8026-22-0 (neomycin); 14066-19-4, 14265-44-2 (phosphate); 
1404-26-8, 1405-20-5 (polymyxin b) ; 32986-56-4 (tobramycin) 
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. . .dt; hydrocortisone- -drug administration- -ad; hydrocortisone- -drug 
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combination- -cb; neomycin- -drug therapy- -dt; neomycin- -drug administration 
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DRUG DESCRIPTORS: 

*chondroitin sulfate; *chondroitin 4 sulfate; *chondroitin 6 sulfate; * 
glycine; *glycosaminoglycan; *hyaluronic acid; * hydroxyapatite ; * 
hydroxyproline; * keratin ; *leucine; *mucin; *serine; *threonine; * 

tyrosine ^^^^m^^^ 
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cartilage degeneration; drug therapy; drug administration; intramuscular 
drug administration; therapy; bone; joint 
MEDICAL TERMS (UNCONTROLLED) : mucarthrin 

CAS REGISTRY NO. : 9007-28-7, 9082-07-9 (chondroitin sulfate) ; 24967-93-9 ( 
chondroitin 4 sulfate); 25322-46-7 (chondroitin 6 sulfate); 56-40-6, 
6000-43-7, 6000-44-8 (glycine); 31799-91-4, 9004-61-9, 9067-32-7 ( 
hyaluronic acid); 1306-06-5, 51198-94-8 ( hydroxyapatite ); 51-35-4, 
6912-67-0 (hydroxyproline); 61-90-5, 7005-03-0 (leucine); 56-45-1, 
6898-95-9 (serine); 36676-50-3, 72-19-5 (threonine); 16870-43-2, 
55520-40-6, 60-18-4 (tyrosine) 
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DESCRIPTORS: hydroxyapati te ; fiber modification; surface treatment; 

plasma processing; graft copolymerization; cotton (fiber) ; wool; 
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BROADER DESCRIPTORS: apatite; phosphate mineral; mineral (geology) ; 
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ABSTRACT: The Japanese serow (Capricornis crispus) is protected as a 

special natural monument in Japan. The ring count of the soft X-ray 
photographs of Japanese serow horn was found to be a useful criteria to 
determine the ages exactly. The mineralization process in Japanese 
serow horn was examined microscopic, ICP and X-ray diffraction methods. 
The incremental lines appeared as light and dark layers in the section 
stained for fuchsin and methylen blue. Mineral depositions were 
observed among the keratin fibers, no matrix vesicle in the electron 
dense regions. X-ray diffraction pattern of crystalline inorganic 
components in Japanese serow horn was determined as . BETA. -tricalcium 
phosphate (TCP), hydroxyapatite (HA) and unknown phase. ICP 
measurement was also carried out. The horn contained trace elements of 
K besides Na, Ca, Fe and P. The Ca/P molar was found to be 2.9. The 
ratio was much higher than the theoretical value of HA. Presumably, 
keratin was the seed which might be related to mineralization and 
higher Ca activity was detected in the initial phase of epitaxial 
growth. Analytical results of the measurement of trace elements in 
Japanese serow horn by using ICP method seemed to be correlated with 
the evaluation of environmental conditions. The present study indicated 
that the mineralization of Japanese serow horn directly related with 
deposition Ca-deficient HA among the keratin fibers, (author abst.) 
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scattering; diffraction; coherent scattering; plasma spectrochemical 
analysis; instrumental analysis; analysis (separation) ; analysis; 
microscopy; observation and view; metabolism 
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...ABSTRACT: in the section stained for fuchsin and methylen blue. Mineral 
depositions were observed among the keratin fibers, no matrix vesicle 
in the electron dense regions. X-ray diffraction pattern of crystalline 
inorganic components in Japanese serow horn was determined as 
.BETA. -tricalcium phosphate (TCP), hydroxyapatite (HA) and unknown 
phase. ICP measurement was also carried out. The horn contained trace 
elements . . . 

...be 2.9. The ratio was much higher than the theoretical value of HA. 
Presumably, keratin was the seed which might be related to 
mineralization and higher Ca activity was detected. . . 

...the mineralization of Japanese serow horn directly related with 

deposition Ca-deficient HA among the keratin fibers, (author abst . ) 
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ABSTRACT: Although hydroxyapatite has been widely applied in the field of 
dental medicine, there is the argument about clinical complaints due to 
infection and inflammation after its implantation. In the present study 
I have attempted to establish a useful in vitro system to evaluate the 
biocompatibility of hydroxyapatite and other biomaterials . I have 
firstly established a human gingival fibroblast line designated as 



HGF-22 by clonal selection techniques and two human gingival epithelial 
cell lines designated as HGE-15vI and HGE-15vII, respectively, by 
transfection of SV40-T genes. All these established cells grow actively 
and maintain their cellular characteristics with stability. HGE-15vI 
cells conserve much higher activity to synthesize keratin molecules 
than HGE-15VII cells. Using HGF-22 and HGE-15vI cells I have 
quantitatively analyzed their activities represented by cell adhesion, 
spreading, growth and differentiation when cultured on the surface of a 

hydroxyapatite disc, which is thin enough to observe their living 
conditions by a phase contrast microscope, and on the plastic surface 
of commercial cell culture dishes. From results obtained it is possible 
to conclude that the established cell lines can provide highly useful 
experimental tools for basic studies of clinically used biomaterials 
such as hydroxyapatite . (author abst.) 
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virus 
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...I have attempted to establish a useful in vitro system to evaluate the 
biocompatibility of hydroxyapatite and other biomaterials. I have 
firstly established a human gingival fibroblast line designated as HGF 



. . .maintain their cellular characteristics with stability. HGE-15vI cells 
conserve much higher activity to synthesize keratin molecules than 
HGE-15vII cells. Using HGF-22 and HGE-15vI cells I have quantitatively 

...represented by cell adhesion, spreading, growth and differentiation when 
cultured on the surface of a hydroxyapatite disc, which is thin 
enough to observe their living conditions by a phase contrast 
microscope ... 

...can provide highly useful experimental tools for basic studies of 

clinically used biomaterials such as hydroxyapatite . (author abst.) 
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ABSTRACT : 

Wool keratin sponges were reported to be useful scaffolds for long-term 
and high-density cell cultivation (J. Biotechnol . 93 (2002) 165). The 
hybrid of the keratin sponges with calcium phosphate materials gave the 
additional function. Two rapid fabrication methods for calcium phosphate 
hybrid biomaterials were described. Firstly, the CaP-precipitated sponges 
were obtained by only the immersion of the carboxyl - sponge s , chemically 
introduced with high amount of carboxyl groups on the sponges, in calcium 
and phosphate ions containing buffers such as PBS(+) for only 1-3 days. 
Neither sponge, introduced with amino or amido groups or non- treated, gave 
significant calcium phosphate precipitation. The carboxyl -sponges were 
mimics of matrix gamma -carboxyglut ami c acid protein, which is responsible 
for osteoblast calcification. Secondly, the hydroxyapatite particle 
suspension was added onto carboxyl -sponges to fabricate trapped sponge. The 
trapped hydroxyapatite particles might interact with keratin protein of 
the sponge walls. Preliminary experiments measuring the expression of 
alkaline phosphatase, early osteoblast differentiation marker, suggested 
that both hybrid sponges, CaP-precipitated and trapped sponges, alter the 
differentiation pattern of preosteoblasts , MC3T3-E1. 

DESCRIPTORS: Calcium phosphate; Hybrids; Keratin ; Osteoblastogenesis ; 
Hydroxyapatite ; Biomaterials; Osteoblasts; Precipitation; 
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Rapid fabrication of keratin - hydroxyapatite hybrid sponges toward 
osteoblast cultivation and differentiation 

ABSTRACT : 

Wool keratin sponges were reported to be useful scaffolds for long-term 
and high-density cell cultivation (J. Biotechnol. 93 (2002) 165). The 



hybrid of the keratin sponges with calcium phosphate materials gave the 
additional function. Two rapid fabrication methods for calcium. . . 

. . .mimics of matrix gamma -carboxyglut ami c acid protein, which is 
responsible for osteoblast calcification. Secondly, the hydroxyapatite 
particle suspension was added onto carboxyl- sponges to fabricate trapped 
sponge. The trapped hydroxyapatite particles might interact with keratin 

protein of the sponge walls. Preliminary experiments measuring the 
expression of alkaline phosphatase, early osteoblast... 
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The materials of nature, for example cellulose, lignin, keratin , 
chitin, collagen and hydroxyapatite , and the structures made from them, 
for example bamboo, wood, antler and bone, have a remarkable range of 
mechanical properties. These can be compared by presenting them as material 
property charts, well known for the materials of engineering. Material 
indices (significant combinations of properties) can be plotted on to the 
charts, identifying materials with extreme values of an index, suggesting 
that they have evolved, to carry particular modes of loading, or to sustain 
large tensile or flexural deformations, without failure. This paper 
describes a major revision and update of a set of property charts for 
natural material published some 8 years ago by Ashby et al . with examples 
of their use to study mechanical efficiency in nature. 
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Several thermophilic anaerobic bacteria with keratinolytic activity 
growing at temperatures between 50 Degree C and 90 Degree C were isolated 
from samples collected on the island of Sao Miguel in the Azores 
(Portugal) . On the basis of morphological, physiological, and 16S rDNA 
studies, the isolate 2KXI was identified as a new species of the genus 
Thermoanaerobacter, designated Thermoanaerobacter keratinophilus . This 
strain, which grows optimally at 70 Degree C, pH 7.0, and 0.5% NaCI, is the 
first member of the genus Thermoanaerobacter that has been described for 
its ability to degrade native keratin . Around 70% of native wool was 
solubilized after 10 days of incubation under anaerobic conditions. The 
strain was shown to possess intracellular and extracellular proteases 
optimally active at 60 Degree C, pH 7.0, and 85 Degree C, pH 8.0, 
respectively. Keratin hydrolysis was demonstrated in vitro using a sodium 
dodecyl sulfate gel containing feather meal. The extracellular protease 
responsible for breaking down keratin fibers was purified to homogeneity 
in only one step by applying hydroxyapatite column chromatography. The 
enzyme belongs to the serine-type proteases and has a molecular mass of 135 
kDa . 
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. . .member of the genus Thermoanaerobacter that has been described for its 
ability to degrade native keratin . Around 70% of native wool was 
solubilized after 10 days of incubation under anaerobic conditions... 

...at 60 Degree C, pH 7.0, and 85 Degree C, pH .8.0, respectively. Keratin 
hydrolysis was demonstrated in vitro using a sodium dodecyl sulfate gel 
containing feather meal. The extracellular protease responsible for 
breaking down keratin fibers was purified to homogeneity in only one step 
by applying hydroxyapatite column chromatography. The enzyme belongs to 
the serine-type proteases and has a molecular mass... 
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Structure of white rhinoceros (Ceratotherium simum) horn investigated by 
X-ray computed tomography and histology with implications for growth and 
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The nasal and frontal horns of two individuals of Ceratotherium simum 
were examined by x-ray computed tomography (CT scanning) , gross observation 
of sectioned horn, and light microscopy of histological sections of the 
horn tissue. CT scans of both sets of horns reveal a periodic banding 
pattern that is evident upon gross observation of sections as darker bands 
of tissue. The overlap of these bands in both histological and CT slices 
suggests the presence of both a photoabsorbent component (melanin) and a 
radiodense component (calcium phosphate salts, most likely hydroxyapatite 
or octocalcium phosphate) . The distribution of these two components in the 
horns is hypothesized to contribute to the differential wear patterns that 
produce the characteristic sweeping conical shape of rhinoceros horn from 
what otherwise (in the absence of wear and UV exposure) would be 
cylindrical blocks of constantly growing cornified papillary epidermis. 
Although extant rhinocerotids are unique in possessing a massive entirely 
keratinous horn that approximates the functions of keratin -and-bone horns 
such as those of bovid artiodactyls , the tissue structures that make up the 
horn are strikingly convergent with other examples of papillary cornified 
epidermis found in horses, artiodactyls, cetaceans, and birds. Copyright 
(c) 2006 Wiley-Liss, Inc. 
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X-ray powder diffraction is a standard technique in materials chemistry, 
yet* it is often still used in the laboratory as a "one-hit" technique, e.g. 
for fingerprinting and following the progress of reactions. It is 
important, however, that the wealth of information available from powder 
data is not overlooked. While it is only possible here to scratch the 
surface of possibilities, a range of examples from our research is used to 
emphasize some of the more accessible techniques and to highlight successes 
as well as potential problems. The first example is the study of solid 
solution formation in the oxide systems Ba (3 -3x) La (2x) V208 and 
Sr (4 -x) Ba (x) Mn3O10 and in the silicate- hydroxyapatite bioceramic, 
CalO (P04) 6-x (Si04 ) x (OH) 2 -x. Database mining is also explored, using three 
phases within the pseudobinary phase diagram Li3Sb04-CuO as examples. All 
three phases presented different challenges: the structure of Li3Sb04 had 
been previously reported in higher symmetry than was actually the case, 
Li3Cu2Sb06 was found to be isostructural with Li2Ti03 but the cation 
ordering had to be rationalized, and Li3CuSb05 was believed to be 
triclinic, presenting challenges in indexing the powder pattern. 
Quantitative phase analysis is briefly discussed, with the emphasis both on 
success (determination of amorphous phase content in a novel cadmium 
arsenate phase) and on possible failure (compositional analysis in bone 
mineral) ; the reasons for the problems in the latter are also explored. 
Finally, the use of an area detector system has been shown to be of value 
in the study of orientational effects (or lack of them) in non- and 
partially-ordered biomaterials , including p-HEMA, annulus fibrosis of 
lumbar discs, and keratin in the horn of cow's hooves. Copyright 2 005 The 
Japan Chemical Journal Forum and Wiley Periodicals, Inc (62 Refs.) 
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Wool keratin sponges were reported to be useful scaffolds for long-term 
and high-density cell cultivation (J. Biotechnol . 93 (2002) 165). The 
hybrid of the keratin sponges with calcium phosphate materials gave the 
additional function. Two rapid fabrication methods for calcium phosphate 
hybrid biomaterials were described. Firstly, the CaP^-precipitated sponges 
were obtained by only the immersion of the carboxyl - sponges , chemically 
introduced with high amount of carboxyl groups on the sponges, in calcium 
and phosphate ions containing buffers such as PBS( + ) for only 1-3 days. 
Neither sponge, introduced with amino or amido groups or non-treated, gave 
significant calcium phosphate precipitation. The carboxyl -sponges were 
mimics of matrix gamma -carboxyglut ami c acid protein, which is responsible 
for osteoblast calcification. Secondly, the hydroxyapatite particle 
suspension was added onto carboxyl -sponges to fabricate trapped sponge. The 
trapped hydroxyapatite particles might interact with keratin protein of 
the sponge walls. Preliminary experiments measuring the expression of 
alkaline phosphatase, early osteoblast differentiation marker, suggested 
that both hybrid sponges, CaP-precipitated and trapped sponges, alter the 
differentiation pattern of preosteoblasts , MC3T3-E1. 
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Rapid fabrication of keratin - hydroxyapatite hybrid sponges toward 
osteoblast cultivation and differentiation. 

Wool keratin sponges were reported to be useful scaffolds for long-term 
and high-density cell cultivation (J. Biotechnol . 93 (2002) 165). The 
hybrid of the keratin sponges with calcium phosphate materials gave the 
additional function. Two rapid fabrication methods for calcium. . . 

mimics of matrix gamma -carboxyglut ami c acid protein, which is 
responsible for osteoblast calcification. Secondly, the hydroxyapatite 
particle suspension was added onto carboxyl- sponges to fabricate trapped 
sponge. The trapped hydroxyapatite particles might interact with keratin 
protein of the sponge walls. Preliminary experiments measuring the 
expression of alkaline phosphatase, early osteoblast... 
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Several thermophilic anaerobic bacteria with keratinolytic activity 
growing at temperatures between 5 0 degrees C and 90 degrees C were isolated 
from samples collected on the island of Sao Miguel in the Azores 
(Portugal) . On the basis of morphological, physiological, and 16S rDNA 
studies, the isolate 2KXI was identified as a new species of the genus 
Thermoanaerobacter, designated Thermoanaerobacter keratinophilus . This 
strain, which grows optimally at 70 degrees C, pH 7.0, and 0.5% NaCl, is 
the first member of the genus Thermoanaerobacter that has been described 
for its ability to degrade native keratin . Around 70% of native wool was 
solubilized after 10 days of incubation under anaerobic conditions. The 
strain was shown to possess intracellular and extracellular proteases 



optimally active at 60 degrees C, pH 7.0, and 85 degrees C, pH 8.0, 
respectively. Keratin hydrolysis was demonstrated in vitro using a sodium 
dodecyl sulfate gel containing feather meal. The extracellular protease 
responsible for breaking down keratin fibers was purified to homogeneity 
in only one step by applying hydroxyapatite column chromatography. The 
enzyme belongs to the serine-type proteases and has a molecular mass of 135 
kDa. 
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. . .member of the genus Thermoanaerobacter that has been described for its 
ability to degrade native keratin . Around 70% of native wool was 
solubilized after 10 days of incubation under anaerobic conditions... 

...at 60 degrees C, pH 7.0, and 85 degrees C, pH 8.0, respectively. 
Keratin hydrolysis was demonstrated in vitro using a sodium dodecyl 
sulfate gel containing feather meal. The extracellular protease responsible 
for breaking down keratin fibers was purified to homogeneity in only one 
step by applying hydroxyapatite column chromatography. The enzyme belongs 
to the serine-type proteases and has a molecular mass... 
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Biomineralization of enamel is a complex process that involves the 
eventual replacement of an extracellular protein matrix by hydroxyapatite 
crystallites. To date four different enamel matrix proteins have been 
identified; the amelogenins, tuftelin, enamelin and ameloblastin . Assembly 
of the enamel extracellular matrix from these component proteins is 
believed to be critical in producing a matrix competent to undergo mineral 
replacement. Enamel ' formation is a complex process and additional proteins 
are likely to have a role in the assembly of the extracellular matrix. In 
order to identify additional proteins involved in the assembly process, the 
yeast two-hybrid system developed by Fields and Song (1989) has been 
implemented. This system allows for the identification of unknown proteins 
that interact with proteins of interest. Typically a known protein is used 
as "bait" to screen a cDNA expression library of interest. In our studies, 
tuftelin or amelogenin have been used to screen a mouse tooth library 
produced from one day old pups. A library screening of six million clones 
with amelogenin as bait resulted in eleven positive clones all of which 
show high homology to the human leukocyte antigen-B (HLA-B) associated 
transcript (BAT) family of genes. A library screening of one million clones 
using tuftelin as the bait identified twenty-one tuf telin-interacting 
proteins. Ten of these proteins are either keratin K5 or keratin K6, 
four are constitutively expressed and the remaining seven are novel. 
Further characterization of the proteins shown to interact with amelogenin 
or tuftelin may shed additional light on this complex process of enamel 
matrix assembly. 
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... is a complex process that involves the eventual replacement of an 
extracellular protein matrix by hydroxyapatite crystallites. To date four 
different enamel matrix proteins have been identified; the amelogenins, 
tuftelin, enamelin. . . 

... as the bait identified twenty-one tuf telin-interacting proteins. Ten of 
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The human monoclonal antibody (MAb) AE6F4 is secreted by a human-human 
hybridoma line established from the in vitro immunization of normal human 
peripheral blood lymphocytes with the human lung adenocarcinoma cell line, 
A549. This MAb is strongly reactive to lung cancer tissues. In the previous 
study, the antigens recognized by the MAb AE6F4 were purified from A549 
cells and identified as 14-3-3 protein and 31 kDa cytosolic phospholipase 
A2 (cPLA2) . The MAb AE6F4 also binds two kinds of antigens (53 kDa and 40 
kDa), which are not related to 14-3-3 protein or 31 kDa cPLA2, in the human 
breast adenocarcinoma cell line, MCF-7. We purified a 38 kDa antigen, which 
is a degradation product of 53 kDa antigen from breast adenocarcinoma MCF-7 
cells using ion-exchange and hydroxy apatite column chromatography. Two 
partial amino acid sequences of the purified 38 kDa antigen showed 95-100% 
homology to human cytokeratin 8 (CK8) . Two-dimensional gel electrophoresis 
and immunoblot analysis of intermediate filament fraction separated from 
MCF-7 cells demonstrated that the 53 kDa and 40 kDa antigens were CK8 and 
CK19, respectively. Antigenic determinants on CK8 and CK19 recognized by 
the MAb AE6F4 were resistant to sodium periodate treatment, although 
antigenic determinant on 31 kDa antigen (14-3-3 protein and (or) CPLA2) was 
sensitive to this treatment. These results suggest that the MAb AE6F4 
reacts with both carbohydrate and peptide antigenic determinants. 
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ion-exchange and hydroxyapatite column chromatography. Two partial amino 
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The Japanese serow (Capricornis crispus) is protected as a special 
natural monument in Japan. The ring count of the soft X-ray photographs of 
Japanese serow horn was found to be a useful criteria to determine the ages 
exactly. The mineralization process in Japanese serow horn was examined 
microscopic, ICP and X-ray diffraction methods. The incremental lines 
appeared as light and dark layers in the section stained for fuchsin and 
methylen blue. Mineral depositions were observed among the keratin 
fibers, no matrix vesicle in the electron dense regions. X-ray diffraction 
pattern of crystalline inorganic components in Japanese serow horn was 
determined as beta-tricalcium phosphate (TCP) , hydroxyapatite (HA) and 
unknown phase. ICP measurement was also carried out. The horn contained 
trace elements of K besides Na, Ca, Fe and P. The Ca/P molar was found to 
be 2.9. The ratio was much higher than the theoretical value of HA. 
Presumably, keratin was the seed which might be related to mineralization 
and higher Ca activity was detected in the initial phase of epitaxial 
growth. Analytical results of the measurement of trace elements in Japanese 
serow horn by using ICP method seemed to be correlated with the evaluation 
of environmental conditions. The present study indicated that the 
mineralization of Japanese serow horn directly related with deposition 
Ca-deficient HA among the keratin fibers. 
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ABSTRACT: DERWENT ABSTRACT: NOVELTY - A protease (I) having high 
degradation activity with respect to skin desmosome, in comparison with 
skin keratin , is new. DETAILED DESCRIPTION - An INDEPENDENT CLAIM is 
included for a skin cleaning agent composition (II) comprising (I) . 
BIOTECHNOLOGY - Preferred Protease: (I) Exhibits a degradation active 
value, in a ratio of 1:2-3:6-7:8-9, with respect to synthetic 
substrates such as Ala-Ala-Ala, Ala-Pro-Ala, Ala-Ala-Pro-Phe , and 
Ala-Ala-Pro-Leu, at 30 degreesC for 1 minute. (I) Exhibits a 
degradation active value of 1, with respect to a synthetic substrate 
such as Ala-Ala-Ala at 30 degreesC for 1 minute, and a degradation 
active value of 6-9 with respect to casein at 30 degreesC for 1 minute. 
USE - (I) Is useful for preparing a skin cleaning agent composition 
(claimed) . (I) Or (II) is useful for removing desquamation that spoils 
the fine region in rough skin. ADVANTAGE - (I) Does not exfoliate or 
peel the keratic layer of normal skin, excessively. (I) Does not cause 
skin irritations such as redness, itchiness and pain, and can be used 
daily. EXAMPLE - The microorganism Bacillus sp. HH192B strain was 
inoculated into Bouillon culture medium comprising sodium carbonate (1 
%) , and subjected to cultivation at 3 0 degreesC, overnight, with 
shaking. The culture supernatant was then ultraf iltered, and ammonium 
sulfate or acetone precipitation was performed. Then, the obtained 
product was subjected to diethylaminoethyl (DEAE) ion-exchange column 
chromatography using hydroxy apatite resin, and a crude refined enzyme 
with a purification degree of 70 % was obtained. To obtain the active 
ingredient, the obtained elute was centrifuged and a precipitate was 
collected. The precipitate was dissolved in buffer and column 
chromatography was performed using DEAE and hydroxyapatite . An active 
enzyme product (protease) was thus obtained. (15 pages) 

DESCRIPTORS: Bacillus protease isol ., purification, fermentation, bouillon, 
culture medium, ionexchange chromatography, skin desmosome degradation, 
appl., cosmetic comp. bacterium enzyme (24, 34) 
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Novel protease having high degradation activity with respect to skin 

desmosome, in comparison with skin keratin , useful for preparing a 
skin cleaning agent composition - isolation and purification of a 
protease from- . . 

...ABSTRACT: protease (I) having high degradation activity with respect to 



skin desmosome, in comparison with skin keratin , is new. DETAILED 
DESCRIPTION - An INDEPENDENT CLAIM is included for a skin cleaning 
agent composition. . . 

.performed. Then, the obtained product was subjected to diethylaminoethyl 
(DEAE) ion-exchange column chromatography using hydroxyapatite resin, 
and a crude refined enzyme with a purification degree of 70 % was 
obtained. To. . . 

collected. The precipitate was dissolved in buffer and column 
chromatography was performed using DEAE and hydroxyapatite . An active 
enzyme product (protease) was thus obtained. (15 pages) 
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